Background: Apoptosis is an important mechanism that is responsible for the physiological deletion of harmful, damaged, or unwanted cells. Changed expression of apoptosis-related genes may lead to abnormal cell proliferation and finally to tumorigenesis. Our aims were to analyze the promoter methylation and gene expression profiles of FADD and FAS genes in risk of OSCC.
Introduction
Head and neck cancer holds the sixth place in the cancer incidence ranking worldwide, influencing almost 650,000 people and causing nearly 350,000 cancer deaths each year (1, 2) . Among all of the head and neck cancers, Oral Squamous Cell Carcinoma (OSCC) is the most prevalent malignant epithelial neoplasm influencing the oral cavity (3). The incidence and development of OSCC are multi stage processes, which arises through a collection of genetic and epigenetic variations (4) . DNA methylation, as a key epigenetic variation is necessary for normal differentiation and development. The aberrant DNA promoter methylation that influences gene expression is a common feature of many human cancers (5) . With respect to OSCC development, recent works demonstrated that hypermethylation of CpG islands of genes that are implicated in apoptosis, DNA-repair, cell-cell adhesion, and cell cycle regulation plays a vital role in cancer progression (6) (7) (8) (9) . Apoptosis or programmed cell death deals with a significant task in the maintenance of cellular homeostasis. The inactivation of apoptosis related genes may lead to unusual cell proliferation and tumorgenesis (10) (11) . Generally, apoptosis is regulated by two major pathways: the receptor-mediated and the intrinsic (mitochondrial) pathways (12) . Fas (CD95/Apo1) are a cell surface receptor that belongs to tumor necrosis factor receptor (TNF-R) family. Physiologically, it is expressed in various tissues such as lymph nodes, spleen and on mature hematologic cells (13) (14) . Fas Ligand (FasL) is a homotrimeric protein act as a ligand for Fas receptor and causes its oligomerization. This process vast through the death domain (DD) and Fas-associated death domain (FADD). The N-terminal region of FADD which comprises DED (Death Effector Domain) motif binds to a homologous motif in Procaspase-8. Caspase-8 activates caspase-3 and -7 that mediate cell death. Furthermore, it cleaves Bid to generate truncated Bid (tBid) which translocates to the mitochondria and triggers the mitochondrial apoptotic pathway (15, 16) . Aberrant promoter methylation of FAS and FADD gene were exposed in different types of human cancers (17) . Further, Fas is expressed in high quantities in lower stage of OSCC and a high incidence of FADD expression was significantly correlated with lymph node metastasis of SCCs (18, 19) . The data have been reported rarely, regarding to the status of the methylation and expression profile of FADD and FAS genes in OSCC tissues. Hence, the present study is trying to highlight the expression and methylation profile of FADD and FAS genes in patients with OSCC.
Material and Methods
-Samples and DNA preparation This study involves 86 tumor specimens of OSCC (mean age 54.37 ±14) that had been fixed in Paraffin and 68 oral mucosa biopsies as controls (mean age 41±14) were collected during surgical resections of oral region squamous cell of patient's (gingival aria) with-out a history of OSCC who were referred to Periodontics Department, after explanation of study purpose and signing of consent form. Clinic pathological data of the patients and the controls such as age, sex, and clinical stage are shown in The process of bisulfit modification of DNA samples was performed as previously described (20) . Methylation status of the promoter regions of FADD and FAS was determined by Methylation-Specific PCR (MSP) using methylated specific and unmethylated specific primers was designed at CpG sites of the promoter region using MatPrime online software ( Fig. 1 , Table 3 Table 3 . Primer sequences and annealing temperatures. Table 5 . Promoter methylation frequency of FADD and FAS genes in patients with OSCC and healthy controls. 
Discussion
Epigenetics is a study of heritable variations that interferes in gene function without modifying the DNA sequences (21) . It is responsible for the stable maintenance of a particular gene expression pattern through the cell cycle. The realizing of epigenetic mechanisms, including DNA methylation and chromatin remodeling, have shown a rapid progress in diagnosis and treatment of various diseases (22) . These variations may induce gene silencing, imprinting and RNA interference that may lead to unusual modification as tumorigenesis (23) . The results of methylation analysis in this study showed statistically, significant difference in amount of promoter methylation status between cases and healthy controls. In line our results, Li W et al., (2011) shown that the rate of FAS promoter methylation in bladder urothelial carcinoma samples is higher than normal samples (p<0.01) (24) . In addition, a vast literatures have been highlighted the aberrant promoter methylation of FAS gene in different types of cancers including Lymphomas, CXCA, melanoma, Colon, Prostatic and Lung (25) (26) (27) (28) .
To play a significant role in down regulation of FAS and FADD expression in early stage of tumorogenesis. The outcomes of the present gene expression analysis exposed a higher ratio of expression for FADD and FAS in patients with OSCC than healthy controls. FAS and FADD are the most important elements of the apoptotic pathway with role of removing of harmful, damaged, or unwanted cells (29) . Some studies have suggested that impairment of FAS gene expression links with development of various tumors such as; stomach, esophagus and liver (30) (31) (32) . Muraki et al., (2000) have reported the increased expression of FAS gene in lower stage of SCC, it might operate as a controlling factor to promote apoptosis at the first step of disease but, in advanced stage of the disease has been detected to be down-regulated (33, 34) . The expression of the FADD has been found to be linked with non-small cell lung cancer and poor survival in laryngeal carcinoma (35, 36) . Accordance to our study, Lo Mozio et al., (2008) reported that there is a significant difference for expression of FADD gene between OSCC patients and healthy controls (37, 38) . In summary, this study tried to demonstrate the patterns of FAS and FADD genes methylation and expression profile in OSCC within a Southeastern Iranian population. The different expression of these genes between ill and normal groups is highlighting their significant role in development of OSCC. Ultimately. It should be mentioned that mathylation could be one of the reasons of gene expression changes. Therefore, we would like to suggest further studies to identify exact molecular process of the disease using advanced molecular techniques such as Micro Array and Meth Light in various and larger genetic populations.
